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(57) [Abstract] 

[Means to Solve the Problems] 

polyethylene resin composition for rotational molding of this 
invention to become, density ethylene *;alwhere 0.880 - 0.930 
g/cm <sup>3</sup>, MFR are 0.01 - 5 g/10 min -olefin 
copolymer (A ) with, density ethylene homopolymer or 
ethylene *;al where 0.93 1 - 0.974 g/cm <sup>3</sup>, MFR 
are 0.5 - 20 g/10 min -olefin copolymer containing (B ), 
weight ratio of both components (A ) / (B ) with 10/90 - 50/50, 
At same time density of blend which consists of both 
components 0.920 - 0.960 g/cm <sup>3</sup>, MFR is 1 - 10 
g/10 min . 

component (A ) with copolymer which is manufactured 
making use of the catalyst for metallocene type olefin 
polymerization , component (B ) it is desirable to be a (co ) 
polymer which is manufactured making use of catalyst for 
metallocene type or Ziegler olefin polymerization . 

rotational molding body of this invention consists of 
above-mentioned polyethylene resin composition . 

[Effect(s)] 

According to this invention , it is superior in rotational 
molding characteristic, furthermore it can offer polyethylene 
resin composition for rotational molding which can 
manufacture rotational molding body which is superior in 
impact resistance and environmental stress crack resistance 
and the rotational molding body which uses its composition in 
comparison with conventional polyethylene rotational 
molding body. 
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Claims 

[»!M»3R(Dt8H] 

ttls^tStmm*®. 3-20 (Da- *l,Z?4>t 
<E> & y . S JS (ASTM D 1505) *>< 
0.880~0.930g/cm 3 (D^fflfafCfoy . >;UK7Q— 
U — h(MFR;ASTM D 1238,190 deg C. ffiM 
2.16kg)rf>< 0.01-5g/10 ^tf^BF^fC&^X^U 

x^U>*fcliX^U>t«*Bl^F» 3-20 CO or 
- t^>t^b4 l J, g?Jt(ASTM D 1505)A< 
0.931-0.974g/cm 3 (DffiHftlZfey. >;i/h^D — 
U — h(MFR;ASTM D 1238,190 deg C. ^ffi 
2.16kg)*< 0.5-20g/10 ^CftSffll^lC&^X^U 

tt*#(B)ts**Lr<p*»flB«fiR»-e*y. 

i$«SI«afiE^*fcfcl+*x^L/>-af- 
>*a&(*(A)4:x^U>»a«*i***:ttx 
^U>-cv- ^-U^-<>*a'&f*(B)i:CDfifiit 
((A)/(B))*< 10/90-50/50 "Cfcy, fro* 

x^U>-ar- 7)-U*7>r>*fi^<*(A)<tX^U> 
*M*{**fcttx*U>-ar- *b^-f>*« 
£f*(B)£fr&£S^U>K%<Z)ffiK(ASTM D 
1505)A<0.920~0.960g/cm 3 (D©Hfa{Cfoy. >JU 
h?P — U— h(MFR;ASTM D 1238,190 deg C. 
ffim 2.16kg)A< l-10g/10 »(Dt5Hl^l^$)^C<!: 

*««tr«EHE«»ffl7Kux^u>«anirt 

mffix^uv-a- 3j-U^>*S-&f*(A), 

i/>saist*fcj:(/ifi/>^- 3*-u^r> 
«U«t«L^riiMI**ifc(*)«*f*'e**ct 

x^u>»BBttrtffc 0 

[»** 3] 

(B)i&<^— **u^-f>«^ffltta*ffit^ 

If #3S l lzE«a>EWE«»ffl7Kyx^-u>«Bl 



[»*«4] 



[Claim(s)] 
[Claim 1] 

The;al of ethylene and number of carbon atoms 3-20 it 
consists of -olefin , density (ASTM D 1505 )is inside range of 
0.880 - 0.930 g/cm <sup>3</sup>, ethylene *;al where melt 
flow rate (MFR ;ASTM D 1238, 190 deg C, load 2.16kg ) is 
inside range of 0.01 - 5 g/10 min -olefin copolymer (A ) with, 

The;al of ethylene or ethylene and number of carbon atoms 
3-20 it consists of -olefin ,density (ASTM D 1505 ) is inside 
range of 0.93 1 - 0.974 g/cm <sup>3</sup>, ethylene 
homopolymer or ethylene *;al where melt flow rate 
(MFR ;ASTM D 1238, 190 deg C, load 2.16kg ) is inside 
range of 0.5 - 20 g/10 min -olefin copolymer containing (B ), 
with resin composition which becomes, 

ethylene *;al in in said resin composition -olefin copolymer 
(A ) with ethylene homopolymer or ethylene *;al-olefin 
copolymer (B ) with weight ratio (A ) / (B ) with 10/90 - 
50/50, at sametime, 

ethylene *;al -olefin copolymer (A ) with ethylene 
homopolymer or ethylene *;al -olefin copolymer density 
(ASTM D 1505 )of blend which consists of (B ) is inside 
range of 0.920 - 0.960 g/cm <sup>3</sup>, polyethylene 
resin composition . for rotational molding which designates 
that melt flow rate (MFR ;ASTM D 1238, 190 deg C, load 
2.16kg ) isinside range of 1 - 10 g/10 min as feature 

[Claim 2] 

Aforementioned ethylene *;al -olefin copolymer (A ), 
ethylene homopolymer and ethylene *;al-olefin copolymer 
(B ), polyethylene resin composition . for rotational molding 
which is stated in Claim 1 which designates that it is a (co ) 
polymer which is manufactured makinguse of catalyst for 
metallocene type olefin polymerization as feature 

[Claim 3] 

Aforementioned ethylene *;al -olefin copolymer (A ) with 
copolymer which ismanufactured making use of catalyst for 
metallocene type olefin polymerization , at same 
time,aforementioned ethylene homopolymer and ethylene *;al 
-olefin copolymer (B ) polyethylene resin composition . for 
rotational molding which is stated in Claim 1 which 
designates that it is a(co ) polymer which is manufactured 
making use of catalyst for Ziegler olefin polymerization as 
feature 

[Claim 4] 
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5] 

miEx^U>-ar- :fU?-r>ftfi'&i*(A)*<? i 
■r*H#9( l (c|5tt(D[s]^l$^ffl7K l Jx^U> 

6] 

nmm 7] 

■jx*u>*B*j*»*&tt*ci*W«£r« 
Specification 

[0001] 

*#gBJJ(i. @$E^ffi7tx 0, JX^U>^flgM/5)c^ 

S&KBLO** *£i£ff£p a p. «»t«:A»a« 
/r<t^lSf?7K^><7(DS!ig|ciSL/c7K'Jx9 1 u> 

tt(EscR)fc«*t*Eig*»i*a>nB4<priB«p 
[Hi$E^ffl^ 0, ;x^u>^g$fi/5gjfe) % tjcfetf * 



[0002] 



tt(EscR)(cstiTi^zt*<s*aFnri^o 



Aforementioned ethylene *;al -olefin copolymer (A ), 
ethylene homopolymer and ethylene *;al-olefin copolymer 
(B ), polyethylene resin composition . for rotational molding 
which is stated in Claim 1 which designates that it is a (co ) 
polymer which is manufactured makinguse of catalyst for 
Ziegler olefin polymerization as feature 

[Claim 5] 

Aforementioned ethylene *;al -olefin copolymer (A ) with 
copolymer which ismanufactured making use of catalyst for 
Ziegler olefin polymerization , at sametime, aforementioned 
ethylene homopolymer and ethylene *;al -olefin copolymer 
(B ) the polyethylene resin composition . for rotational 
molding which is stated in Claim 1 which designates thatit is 
a (co ) polymer which is manufactured making use of catalyst 
for the metallocene type olefin polymerization as feature 

[Claim 6] 

polyethylene resin composition . for rotational molding which 
is stated in any of Claim 1 ~5 which designates that it 
possesses particle diameter of 30 mesh or less as feature 

[Claim 7] 

rotational molding body which designates that it consists of 
polyethylene resin composition for the rotational molding 
which is stated in any of Claim 1 ~6 as feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards polyethylene resin composition for 
rotational molding and rotational molding body whichuses its 
composition , furthermore details regard polyethylene resin 
composition , for rotational molding where polyethylene resin 
composition , especially are impact resistance and 
manufacturing is suited forproduction of for example water 
storage tank such as hollow molded article , complex molded 
article of rotational molding body which which issuperior in 
environmental stress crack resistance (ESCR ) possible and 
rotational molding body which uses its composition . 

[0002] 

[Prior Art] 

From until recently tank , canister , daily necessities , 
furniture , horticulture goods , outdoor goods or other product 
is produced making use of rotational molding method. 

mechanical strength characteristic , especially impact 
resistance and being superior in environmental stress crack 
resistance (ESCR ) arerequired as material which is used with 
these productions 
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#'jx*L/>»BBI**ft<* «fcy-J§<D«lte/<5 

[0004] 

*BU«HAIC««1»|IHT 9-194537 Affile 
it. 0.920-0.955g/cm 3 "Cfcy. SStSSfc 

(MFR)*< l-20g/10 »t?fcy . frO % 
(Mw/Mn)^ 2-3 T?$>&X^U>- Of- 

5>yAftm${*^&*y.tt«*< 30 ^r>i 



I*. 

[0005] 

tt(ESCR)*<M«c«*L«EHE«»(**attr* 
[0006] 

ftlcWMtfflSEU x*U>i«*fl^HS 3-20 <D 
or- *U7-f>t*^64Fy^ SJS(ASTM D 1505) 
*< 0.880-0.930g/cm 3 (DfEfflftlZ&y s >JUh37P 
— U — h(ASTM D 1238,190 deg C. 2.16kg) 
ft 0.01~5g/10»0>ffifflWlw&Sx^U> - or-*- 
^>fti§#(A)i, x^u>^/t(4x^u> 
3-20 0) Of- 7hu^><t^»b^y. 
^Jg/)< 0.931~0.974g/cm 3 (DicfflP^lCfey. 
h^P— U— h7b< 0.5~20g/10 #<Dt5HWlCfcS 
X5 1 U>maS^<*^(4x^U>-Q'- 
-f>*«*(*(B)t*WS©««tt-C**LTft 

y.xTu>-a- ^-u^^>*a^(*(A)<tx^ 
ASft{*(B)£fr&tt«?u>Ktta)aaftt 

0.920-0.960g/cm 3 (DflGBPlCl&y* >;UK^Q — 
U-h*>< 1-I0g/10 »<7>©Hrtlzfc£^B§M/£ 

**fflL^rEHB«»-rsctic«by. eHsutt 
fc<fci;s*^j^^m^ttics^7tx o yx^u> 
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these productions. 

polyethylene resin was used mainly as material for rotational 
molding which answers torequest a this way. 

[0003] 

But, rotational molding doing from polyethylene resin , 
product which as for product which it acquires, although it is 
superior in any one of impact resistance , stiffness and 
environmental stress crack resistance or property of two , as 
for polyethylene resin which issuperior in all property is little, 
is superior in property balance of the further was sought. 

[0004] 

In Japan Unexamined Patent Publication Hei 
9-1 9453 7disclosure which relates to this applicant , density 
with 0.920 - 0.955 g/cm <sup>3</sup>, melt index (MFR ) 
with 1 - 20 g/ 10 min , at same time, molecular weight 
distribution (Mw/Mn )2 - 3 ethylene *;al which is consists of 
-olefin random copolymer , resin for the rotational molding 
where particle diameter is 30 mesh or less is stated. 

rotational molding body which formed from this resin is 
superior in balance ofespecially impact resistance , stiffness 
and resistance environment stress cracking behavior (ESCR ), 
in regard to utilitycompletely is not a problem . 

[0005] 

But, it compares to rotational molding body which formed 
from this resin , the impact resistance and environmental 
stress crack resistance (ESCR ) are desired furthermore 
polyethylene resin for rotational molding which can offer 
rotational molding body which is superior. 

[0006] 

Then, inventor of this application and others diligent research 
does in order to answer to therequest, the;al of ethylene and 
number of carbon atoms 3-20 consists of -olefin , the density 
(ASTM D 1505 ) is inside range of 0.880 - 0.930 g/cm 
<sup>3</sup>, ethylene *;al where melt flow rate (ASTM D 
1238, 190 deg C, load 2.16kg ) is inside range of 0.01 - 5 g/10 
min -olefin copolymer (A ) with, the;alof ethylene or ethylene 
and number of carbon atoms 3-20 it consists of -olefin , 
density is inside range of 0.931 - 0.974 g/cm <sup>3</sup>, 
ethylene homopolymer or ethylene *;al where melt flow rate 
is inside range of 0.5 - 20 g/10 min -olefin copolymer 
containing (B ) with specific weight ratio , it becomes, 
ethylene *;al-olefin copolymer (A ) with ethylene 
homopolymer or ethylene *;al -olefin copolymer density of 
blend which consists of (B ) is inside range of 0.920 - 0.960 
g/cm <sup>3</sup>, You discovered fact that polyethylene 
rotational molding body which is superior in the impact 
resistance and environmental stress crack resistance by 
rotational molding doing making use of resin composition 
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*blC{B*®il14<hW^*K^*iS , tt(ESCR) 
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[0008] 

[3SW(DfflE^] 

a»tt % i^U>i:K»D|[*»3-20a>a- *U 
7-r>t36^6<Cy . **(ASTM D 1505) *)< 
0.880~0.930g/cm 3 (EfSfflWf-fcy , »UK7P — 
U — h(MFR;ASTM D 1238,190 deg C.ffiM 
2.16kg)2>< 0.01~5g/10 »<7>ffifflF*3lCfcSx^U 
>■ a- ^-u^>*a-&fr(A)ih. X^U>*fc 
l*x5=-U>i:»*JS^» 3-20 CD or- tU7-f> 
<h ^ & y s S J£ (ASTM D 1505) 
0.931~0.974g/cm 3 (DlcHF^ICfey. >;UK7P — 
U — h(MFR;ASTM D 1238,190 deg C> ^lE 
2.16kg)£< 0.5~20g/10 ^<D§5ffll*3l-&£>X^U 

«*»(B)4:***Lr«:*«llB«rt«|-efcy. 
»*aB*««l4>l=:*5l+*x^u>-af. 
>*«^(*(A)tx^^>*a«^i**fcl4x 
^U>-ar- ^-U^^>^«^<*(B)<tCDaa:hb 
((A)/(B))A< 10/90-50/50 -Cfey. X5 1 l^>- 
or- ^-U^^>ttfi^ff(A)<tX^L^>m?4S^ 
<*£fcl*x^U>- a- *U^>*fi*f*(B)i: 
ft &^U>K 1*1 OSES (ASTM D 1505)*< 
0.920~0.960g/cm 3 0)|BHl*3l-fcy . >^h^P — 
U — h(MFR;ASTM D 1238,190 deg C, S[I 
2.16kg)*< l-10g/10 »CD*Gffl(^lCfe^)C<h$-f# 

[0009] 

tftfait. x^u>- or- ^-u^>r>*M^f*(A). 

x^U>*»m*f*fc\fctfx^U>-af- ^U? 
0*M^i*(B)(DillSi(7)»lCffllxf>tlS*U^ 

-r>«*ffl«»(Ccfcy,*<D 4 oa>88»(c»it 

(l)frlEx^u>- a- *-U^>««£<*(AK 
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whichhas melt flow rate inside range of 1 - 10 g/10 min , is 
acquired, this invention reached to completion. 

[0007] 

[Objective] 

this invention furthermore has designated that polyethylene 
resin composition for rotational molding whose 
manufacturing rotational molding body which is superior in 
impact resistance and environmental stress crack resistance 
(ESCR ) is possible and rotational molding body which uses 
its composition areoffered as objective in comparison with 
conventional polyethylene rotational molding body. 

[0008] 

[Gist of Invention] 

polyethylene resin composition for rotational molding which 
relates to this invention the;al of ethylene and number of 
carbon atoms 3-20 consists of -olefin , density (ASTM D 
1505 ) is inside range ofO.880 - 0.930 g/cm <sup>3</sup>, 
ethylene *;al where melt flow rate (MFR ;ASTM D 1238, 190 
deg C, load 2.16kg ) is inside rangeof 0.01 - 5 g/10 min 
-olefin copolymer (A ) with, the;al of ethylene or ethylene and 
number of carbon atoms 3-20 it consists of -olefin , density 
(ASTM D 1505 ) is inside range of 0.931- 0.974 g/cm 
<sup>3</sup>, ethylene homopolymer or ethylene *;al where 
melt flow rate (MFR ;ASTM D 1238, 190 deg C, load 
2.16kg ) is inside range of 0.5 - 20 g/10 min -olefin 
copolymer containing (B ), with resin composition which 
becomes, the ethylene *;al in in said resin composition -olefin 
copolymer (A ) with ethylene homopolymer or ethylene *;al 
-olefin copolymer (B ) with weight ratio (A ) / (B ) with 10/90 
- 50/50, at same time, ethylene *;al -olefin copolymer (A ) 
with ethylene homopolymer or ethylene *;al -olefin 
copolymer density (ASTM D 1505 )of blend which consists 
of (B ) is inside range of 0.920 - 0.960 g/cm <sup>3</sup>, it 
designates that melt flow rate (MFR ;ASTM D 1238, 190 deg 
C, load 2.16kg ) is inside range of 1 - 10 g/10 min as feature. 



[0009] 

As for polyethylene resin composition for rotational molding 
which relates to this invention , the ethylene *;al -olefin 
copolymer (A ), ethylene homopolymer and ethylene *;al 
-olefin copolymer it is dividedinto embodiment of following 4 
by catalyst for olefin polymerization which isused case of 
manufacturing (B ). 

(1) aforementioned ethylene *;al -olefin copolymer (A ), and 
ethylene homopolymer or ethylene *;al-olefin copolymer (B ), 
resin composition . which is a (co ) polymer which is 
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(3) ltfJiEx^U>- a- 7)-U-7-0*S^t*:(A), 

-f>#®^<*(B)A<. ^— ^7— ^^-U37-c>S 
^ffl«a*ffll^TlB«aF*tfc(*)«$(*-<?fe« 

(4) l»Elfl/>-a- 7t-U7-<>^S^<*(A)7b< 

«*tifc*«^i*1?ifcy. fro, tflf5x^u> 
i|Mtem£ftfc<fctfx^U>-ar- 
*(*(B)*<j»*a-fe>**U7-f>a*ffltt«* 
JBl*-CH«**lfc(*)M*ff 

[0010] 

C3K&©tt»fflJ*tt(lM4)a>tf>-Ct». >-5>n-tr> 
^U>-or- :*u:7-0*a£t$;(A)<fc.>$o-te> 

^U>-a- ;J-LX7-r>&m£-(*(B)<t£$*LT 
fc*»flBMJ**J(l)» (2)*<»*U*. 

riiia$Hy=x^u>- or- jj-u^-o&M^i* 
•5«jaM«ii&<»*Li*. 

[0011] 

*fSWI=«-5[Hl«nnE}Kt*:ia:, -tfBCD. *3£BJ 
l=«S0(EJ*»ffl#yx*u:/»»t|j*«jfrS> 



[0012] 

[ft^waftMiJiW] 

ttlcoivcJMfcWlcBiH-r*. 
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manufacturedmaking use of catalyst for metallocene type 
olefin polymerization 

(2) aforementioned ethylene *;al -olefin copolymer (A ) with 
copolymer which ismanufactured making use of catalyst for 
metallocene type olefin polymerization , at same 
time,aforementioned ethylene homopolymer and ethylene *;al 
-olefin copolymer (B ) resin composition . which is a (co ) 
polymer which is manufactured making use of catalyst for 
Ziegler olefin polymerization 

(3) aforementioned ethylene *;al -olefin copolymer (A ), 
ethylene homopolymer and ethylene *;al-olefin copolymer 
(B ), resin composition . which is a (co ) polymer which is 
manufacturedmaking use of catalyst for Ziegler olefin 
polymerization 

(4) aforementioned ethylene *;al -olefin copolymer (A ) with 
copolymer which ismanufactured making use of catalyst for 
Ziegler olefin polymerization , at sametime, aforementioned 
ethylene homopolymer and ethylene *;al -olefin copolymer 
(B ) the resin composition . which is a (co ) polymer which is 
manufactured making use of the catalyst for metallocene type 
olefin polymerization 

[0010] 

These resin composition (1) ethylene homopolymer or 
ethylene *;al which is manufactured the ethylene *;al which is 
manufactured making use of catalyst for metallocene type 
olefin polymerization -olefin copolymer (A ) with, making 
use of metallocene type or catalyst for Ziegler olefin 
polymerization -olefin copolymer containing (B ), resin 
composition which becomes (1), (2) isdesirable even in (4). 

Especially, ethylene homopolymer or ethylene *;al which is 
manufactured ethylene *;alwhich is manufactured making use 
of catalyst for metallocene type olefin polymerization -olefin 
copolymer (A )with, making use of catalyst for Ziegler olefin 
polymerization -olefin copolymer containing(B ), composition 
which becomes is desirable. 

[0011] 

rotational molding body which relates to this invention has 
designated that itconsists of polyethylene resin composition 
for rotational molding which relates to theabove-mentioned, 
this invention as feature. 

[0012] 

[Embodiment of the Invention] 

You explain concretely below, concerning polyethylene resin 
composition for rotational molding whichrelates to this 
invention and rotational molding body which uses its 
composition . 
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[0013] 

tiimt* x^u>- a- ^-U7-f>*ffid(*(A) 

*{*(B)tt**LT<i:y, ifb>« or- 
*U^-r>*«*(*(A)tx^u>lMfc«*(** 
frl4x^u>-a- *u^-r>*S^(*(B)i:3&>& 

[0014] 

x^U>-ar- ^U7-r>*a^(*(A)**K-r? 
ffll^ti&x^U^-a- ^-U^>r>*S^«:(A) 
(4. X^U^tS^IS^-tt 3-20 Off- tb7-f 
>t<Dfta < &(*-Cfey.aSJt(ASTM D 1505)2>< 
0.880~0.930g/cm 3 s Jf * L < 14 
0.885~0.925g/cm 3 % £ ?> |C » £ L < 14 
0.890~0.920g/cm 3 tffcy.^^Uh^P — U — h 
(MFR; ASTM D 1238,190 deg C. 2. 1 6kg ffi»)Jb< 
0.01~5g/10 *J\ «F$L<I4 0.05~4.5g/10 $J\ £»b 
fC»SL<l* 0.1~4.0g/10 »T?fcSo 

[0015] 

±ca>KXn?&ft<3~2oa>a- *u^-f>iL 

TI4. ^Pt°U>. l-3^>. l-^> 

^rV. 2->^U-l- ^-r>. 3-^^U-l- ^r> % 
l-^3riz>. 3->^JU-l- ^>^>. 4->^JU-l- 
"<>^>. 3,3-2/*^U-l- ^ J r>. l-^^>s 
>^;u-l- A+t>, y>f ;i/-l- ^<>^>. h'J 
>^;u-i-^>. x^;u-i- i-sJ-^-r 
>.>^u-i- '<>t->. v^;u-i-^*--fe>. h 
U>^;u-i- '<> J r>.x^-;u-i- ^H?>.>^ 

□ tf;i/-i- ^>^>. i ^-t?>. 
>.v^;u-i- mj>*ju-i- 
> s x^;u-i- ^;ux^u-i- ^v^t- 

>,yif;i/-l- "Mr-tz>. l-K J r-tz>. l-"v*-* 

[0016] 

C*i6><0a- :tU3^>l4. m?4r*. 2 

**ffl-e»*L<ffli^4iSx^u>-af- *u 

:7<>#M^f*(A)l4. x^U>-l-^>ftM^ 
(*. x^u>- l-'<> J r>ftS'&<*s x^u>- 1- 

[0017] 



[0013] 

polyethylene resin composition for rotational molding which 
relates to this invention becomes, the ethylene *;al -olefin 
copolymer (A ) with, this copolymer (A ) with ethylene 
homopolymer or ethylene *;al whichdifYers density -olefin 
copolymer containing (B ), at same time, the ethylene *;al 
-olefin copolymer (A ) with ethylene homopolymer or 
ethylene *;al -olefin copolymer density and the melt flow rate 
of resin composition which consists of (B ) is a specific range. 

[0014] 

ethylene *;al -olefin copolymer ethylene *;al which is used 
with (A ) this invention -olefin copolymer as for (A ), the;al 
of ethylene and number of carbon atoms 3-20 -olefin with 
copolymer , density (ASTM D 1505 ) 0.880 - 0.930 g/cm 
<sup>3</sup>, preferably 0.885~0.925g/cm <sup>3</sup>, 
furthermore with the preferably 0.890-0.920g/cm 
<sup>3</sup>, melt flow rate (MFR ;ASTM D 1238, 190 deg 
C, 2.16kg load ) 0.01 - 5 g/10 min , preferably 0.05-4.5g/10 
min , furthermore is preferably 0.1 ~4.0g/10 min . 

[0015] 

Above-mentioned number of carbon atoms concretely, you 
can list propylene , 1- butene , 1- pentene , 2- methyl -1- 
butene , 3- methyl -1- butene , 1- hexene , 3- methyl -1- 
pentene , 4- methyl -1- pentene , 3, 3- dimethyl -1- butene , 1- 
heptene , methyl -1- hexene , dimethyl -1- pentene , trimethyl 
-1- butene , ethyl -1- pentene , 1- octene , methyl -1- pentene , 
dimethyl -1- hexene , trimethyl -1- pentene , ethyl -1- hexene , 
methylethyl -1- pentene , diethyl -1- butene , propyl -1- 
pentene , 1- decene , methyl -1- nonene , dimethyl -1- octene , 
trimethyl -1- heptene , ethyl -1- octene , methylethyl -1- 
heptene , diethyl -1- hexene , 1- dodecene , 1- hexadodecene 
etc;al 3- 20 as -olefin . 

[0016] 

With alone , or 2 kinds or more combining, you can use 
these;al -olefin . 

ethylene *;al which is used desirably with this invention 
-olefin copolymer (A ) is ethylene *1- butene copolymer , 
ethylene *1- pentene copolymer , ethylene *1- hexene 
copolymer , ethylene *4- methyl -1- pentene copolymer , 
ethylene *1- octene copolymer . 

[0017] 
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±fBCD£5&^14£*-r£x9 L L'>-a- Jr\y-J 
-f>#S*(*(A)«\ S£3fc^*D<D^— ^9— Ik 

TlC.X^UVirK^Jl^^ 3-20 CD a- ^U37 



[0018] 

>r>*S^tfc(B) 

x^UV-ar- +U^-f>#ta-&i*(B)(*s x^U 

^* 3-20 (Dff- *U7-<>4:a>ft«di*-Cfc 
l J.SS(ASTM D 1505)7b< 0.93 l-0.974g/cm\ 
*?£L<f* 0.935-0.970g /cm\ *&(C»^L<I* 
0.938-0.968g/cm 3 Trfo L J.>;Uh:?P — U — h 
(MFR;ASTM D 1238,190 deg C. 2.16kg ffiW)tf 
0.5~20g/10 *K »*L<I4 K0~19g/10 ££>|C 
»*L<I4 1.5~18g/10»-eft* o 

[0019] 

±IB<DS*Bt-=P»*< 3-20 CD or- 
>ft«£mA)*ttfiM-*«*fl!l : f-ft 3-20 <D 

'So 

3--20 0) a- *U7-f>tt. 1 fl*34 

[0020] 

x^u>- x^u>- 1- 

^■fc>^M^ft. x^u>-4->^;U-i- ^> 

[0021] 

ai*,*fcltWU>i:«*IIW 3-20 CD 
[0022] 

^<*(A)<!:Lry^P-tr>^^-U^^>S^ffl® 



As description above ethylene *;al which possesses property 
-olefin copolymer in Ziegler system of prior public 
knowledge or under existing of catalyst for catalyst , 
preferably metallocene type olefin polymerization of 
metallocene type olefin polymerization , the;al of ethylene 
and number of carbon atoms 3-20 copolymerizing -olefin ,it 
can manufacture (A ). 

[0018] 

ethylene homopolymer or ethylene *;al -olefin copolymer (B ) 

ethylene homopolymer or ethylene *;al which is used with 
this invention -olefin copolymer as for the(B ), the;al of 
polymer or ethylene and number of carbon atoms 3-20 which 
consist ofonly ethylene -olefin with copolymer , density 
(ASTM D 1505 ) 0.93 1 - 0.974 g/cm <sup>3</sup>, 
preferably 0.935~0.970g/cm <sup>3</sup>, furthermore with 
preferably 0.938-0.968g/cm <sup>3</sup>, melt flow rate 
(MFR ;ASTM D 1238, 190 deg C, 2.16kg load ) 0.5 - 20 g/10 
min , preferably 1.0-19g/10 min , furthermore is preferably 
1.5-18g/10min. 

[0019] 

Above-mentioned number of carbon atoms ethylene *;al 
which description above isdone -olefin copolymer the;al of 
number of carbon atoms 3-20 which (A ) configuration is 
done -olefin can list same embodiment ;al 3-20 -olefin as 
embodiment . 

The;al of number of carbon atoms 3-20 with 1 kind alone , or 
2 kinds or more combining, you can use-olefin . 

[0020] 

ethylene *;al which is used desirably with this invention 
-olefin copolymer (B ) is ethylene *1- butene copolymer , 
ethylene *1- pentene copolymer , ethylene *1- hexene 
copolymer , ethylene *4- methyl -1- pentene copolymer , 
ethylene *1- octene copolymer . 

[0021] 

As description above ethylene homopolymer or ethylene *;al 
which possesses property -olefin copolymer (B ), in Ziegler 
system of prior public knowledge or under existing of the 
catalyst for metallocene type olefin polymerization , the;al of 
homopolymerization , or ethylene and number of carbon 
atoms 3-20 copolymerizing -olefin , can manufacture 
ethylene . 

[0022] 

Regarding to this invention, ethylene *;al -olefin copolymer 
(A ) as when ethylene *;alwhich is manufactured making use 
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B«**ifcifi/>»ai*#*fciiifu 

[0023] 

^U>-or- tU^>ftI4*(B)tLtf- y 
[0024] 

»*m*TH«**ifcx*-U>- or- ^-U^^> 
*I^*(A)ta»(B)tLtf-y7-»tL/ 

7-f>«^ffl««sfflt^-cn«*tLfcx^u> 



[0025] 

H)lE/S^ffl7tx 0 Ux^b>«}flg*lJ«^ 

♦ SBWlcfiRSHIgawfflTKUx^u^WBBM 
i$^l(i.±IB(7)X5 1 U>-Q'- ThU^-O^S^ 
*(A)tif L/>»ttM«:*fclJ:if a- 
*U7*>*«*(*(B)fc*#*LT«i:*. 



[0026] 

ca>«Iittrt**IC*5l+ftXTFU>-a- *IX7 

-r>*«d(*(A)tx^u>*aa$(**fcttx 

^U>-a- ^U^>r>*M^(*(B)<!:CDafii± 

((A)/(B)) (4 . 10/90-50/50 . f L < li 
15/85-45/55. $blC*?$L<!4 20/80-40/60 

[0027] 

*fc. **Mfc««0|g*»ffl*yx^u>« 
jjiMj$^l4.x^u>-a- *-U^r>#m£i* 
(A)£x^u>i|l»m*i**fcf4x^u>- a- 

SJt(ASTM D 1505)*<0.920~0.960g/cm\ »S 
L < 14 0.922-0.958g/cm 3 . £ b iz » * L < 14 



of catalyst for metallocene type olefin polymerization it 
uses-olefin copolymer , ethylene homopolymer or ethylene 
*;al -olefin copolymer (B ) as ethylene homopolymer or 
ethylene *;al whichis manufactured making use of catalyst for 
metallocene type olefin polymerization you can use-olefin 
copolymer and, in addition, ethylene homopolymer or 
ethylene *;al which is manufactured making use of catalyst 
for Ziegler olefin polymerization -olefin copolymer also it is 
possible to use. 

[0023] 

In addition, ethylene *;al -olefin copolymer (A ) as when 
ethylene *;al which ismanufactured making use of catalyst for 
Ziegler olefin polymerization it uses-olefin copolymer , 
ethylene homopolymer or ethylene *;al -olefin copolymer (B ) 
as ethylene homopolymer or ethylene *;al whichis 
manufactured making use of catalyst for Ziegler olefin 
polymerization it can use-olefin copolymer . 

[0024] 

In description above, ethylene *;al which is manufactured 
making use of catalyst for metallocene type olefin 
polymerization -olefin copolymer (A ) with component (B ) 
as combinationwith ethylene homopolymer which is 
manufactured making use of catalyst for the Ziegler olefin 
polymerization is desirable. 

[0025] 

polyethylene resin composition for rotational molding 

polyethylene resin composition for rotational molding which 
relates to this invention becomes, theabove-mentioned 
ethylene *;al -olefin copolymer (A ) with ethylene 
homopolymer or ethylene *;al -olefin copolymer containing 
(B). 

[0026] 

ethylene *;al in in this resin composition -olefin copolymer 
(A ) with ethylene homopolymer or ethylene *;al-olefin 
copolymer (B ) with weight ratio (A ) / (B ), 10/90 - 50/50, 
preferably 15/85-45/55, furthermore is preferably 
20/80-40/60. 

[0027] 

In addition, polyethylene resin composition for rotational 
molding which relates to this invention the ethylene *;al 
-olefin copolymer (A ) with ethylene homopolymer or 
ethylene *;al -olefin copolymer density (ASTM D 1505 ) of 
blend which consists of (B ) 0.920 - 0.960 g/cm 
<sup>3</sup>, preferably 0.922-0.958g/cm <sup>3</sup>, 
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0.925- 0.955g/cm 3 % lZ Jtf £ L < l£ 0.930- 
0.955g/cm 3 (DefflMIC&y. y;UK7P — U— h 
(MFR;ASTM D 1238,190 deg C\ ^ffi 2.16kg)*)< 
l-10g/10 $K #£L<I* 1.5-9g/10 *J\ £*\ZH 
£L<I* 2.0-8g/10 »a>ESHM^*fto 

'So 



[0028] 

it a i & m h at !» m m >j x u > « gg « j& 

£<, 

[0029] 

MMSftttffU KlbffiiLffl. BS»Sje»k Xftlft 
RJRftk ttMBftU *!8l»Jt#J, 

[0030] 

:MBni=ff«iaiEJftfl»fll>K l Jx?L':'«MMi 

[0031] 

/^5f— 0>««l*.30 *v>aia"F* »*L<I* 
40-100 >^i/i-Cfc*Z4:A<ffl*Ll^o 

[0032] 



furthermore isinside range of preferably 0.925- 0.955g/cm 
<sup>3</sup>, particularly preferably 0.930- 0.955g/cm 
<sup>3</sup>, melt flow rate (MFR ;ASTM D 1238, 190 deg 
C, load 2.16kg ) 1 - 10 g/10 min , preferably 1.5-9g/10 min , 
furthermore isinside range of preferably 2.0-8g/10 min . 

When density of this resin composition is inside 
above-mentioned range, rotational molding body which is 
superior in stiffness and mechanical strength is acquired. 

In addition, when melt flow rate of this resin composition is 
inside above-mentionedrange, rotational molding 
characteristic being satisfactory, polyethylene rotational 
molding body whichis superior in external appearance is 
acquired. 

[0028] 

polyethylene resin composition for rotational molding which 
relates to pitch bookbinding invention of polyethylene resin 
composition for rotational molding , above-mentioned way, 
ethylene *;al -olefin copolymer (A ) with ethylene 
homopolymer or ethylene *;al -olefin copolymer contains 
(B). 

[0029] 

In this polyethylene resin composition , organic or inorganic 
filler , antioxidant , heat resistant stabilizer , ultraviolet 
absorber , flame retardant , antistatic agent , lubricant , 
blowing agent , colorant , mold release agent , antiweathering 
stabilizer or other additive , can be combined in range which 
does notimpair objective of this invention . 

[0030] 

polyethylene resin composition for rotational molding which 
relates to this invention , with powder andis good with pellet , 
when using for rotational molding , if powder shouldhave 
been. 

When polyethylene resin composition for rotational molding 
which relates to this invention is pellet ,when using rotational 
molding , powder fragment doing this pellet , it makes 
powder . 

[0031] 

As for particle diameter of powder of polyethylene resin 
composition which is used with the this invention , it is 
desirable to be 30 mesh or less , preferably 40-100mesh . 

When powder which has particle diameter inside 
above-mentioned range isused, rotational molding 
characteristic being satisfactory, rotational molding body 
which issuperior in external appearance is acquired. 

[0032] 
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[0033] 

Tl-* x^U>iKStBmft 3-20 <7)or- *U37 
<<><t£ftffi^LTX^U>- a- ^U^-<>*S 
^<*(A)^lll{^-^XM<t. >*n-fe>**fctt 

lc. x^u>£*?4M££/cl*x^u><bg£f?t 
DS^-ft 3-20 (Da- tU^>t*«ltLtx 

^>*a«*i**fciax*u>-a- sj-u^-f 
>*m«(*(B)*n«-r*xai:*a«fl<i(cfT 

I*. 

[0034] 

HfSl::. x^U>- or- *U:7-r>#S*i*(A)±: 
-f>*«*(*(B)3S<4:*fC9 t — y7-*tl/7-f 

X^L^tRSilSl^ft 3-20 (Da- *is-?4Zsk 

(A)* iltSXld:, f — **U7-f> 

fctex^uvigSSBiHia 3-20 (Dor- 3j-U7-r 
>i**l«Ltifi/>*ai*ft*fciii 
^u>-a- 3*-^:7-r->#«*(*(B)£B]«*-* 
XSfctMUMWTfclV *L^-C. 

lE^ffl^°'Jx^u>^fl§Mi5g^^#^Zi:^ 

I*. 

[0035] 



As for polyethylene resin composition for rotational molding 
which relates to this invention , method of prior public 
knowledge . for example ethylene *;al -olefin copolymer (A ), 
it can acquire ethylene homopolymer or ethylene *;al -olefin 
copolymer (B ), and in option melt mixing after doing, to 
powder by convertingwith freeze grinding , mechanical 
milling or other means as description above additive , making 
use of kneading device for example extruder , Banbury 
mixer , kneader , Henschel mixer etc of prior public 
knowledge . 

[0033] 

In addition, under existing of catalyst for metallocene type 
olefin polymerization , the;al of the ethylene and number of 
carbon atoms 3-20 copolymerizing -olefin , ethylene *;al 
-olefin copolymer underexisting of catalyst for step, 
metallocene type or Ziegler olefin polymerization which 
manufactures(A ), ethylene the;al of homopolymerization or 
ethylene and number of carbon atoms 3-20 copolymerizing 
-olefin , ethylene homopolymer or ethylene *;al -olefin 
copolymer it does step which manufactures (B ) in 
continuous , it can acquire polyethylene resin composition for 
rotational molding which relates to this invention resin 
composition which next, it acquiresto powder by converting 
with freeze grinding , mechanical milling or other means . 

In addition, before converting this powder , melt mixing it is 
possible to do resin composition and additive with kneading 
device . 

[0034] 

When in same way, ethylene *;al -olefin copolymer (A ) with 
ethylene homopolymer or ethylene *;al -olefin copolymer (B ) 
it is manufactured making use of catalyst for Ziegler olefin 
polymerization together, under existing of catalyst for Ziegler 
olefin polymerization , the;al of ethylene and number of 
carbon atoms 3-20 copolymerizing -olefin , the ethylene *;al 
-olefin copolymer under existing of catalyst for step. Ziegler 
olefin polymerization whichmanufactures (A ), ethylene the;al 
of homopolymerization or ethylene and number of carbon 
atoms 3-20 copolymerizing -olefin , ethylene homopolymer 
or ethylene *;al -olefin copolymer it does step which 
manufactures (B ) in continuous , it can acquire polyethylene 
resin composition for rotational molding which relates to this 
invention resin composition which next, it acquiresto powder 
by converting with freeze grinding , mechanical milling or 
other means . 

In addition, before converting this powder , melt mixing it is 
possible to do resin composition and additive with kneading 
device . 

[0035] 
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«££fcl*X^U><tgtiftJI^2& 3-20 (Dor- 

fcl*x^u>- a- *u:?-0&m£f*:(B)£lE 

ft t m to m t £ S M tt S r jg it ;1 m L r * J: 
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[0036] 

**9i(=fllk*lH]|Rj*»f*:ld\ ±i£L/i*#e(E 

CCDEejdtJf^lC^LXfflL^^X-STK'Jx^UV 
[0037] 

[0038] 



[0039] 

>#S£-<*.£fcli*$3£OTx^U>-ar- ;fu:7 
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In addition, under existing of catalyst for Ziegler olefin 
polymerization , the;alof ethylene and number of carbon 
atoms 3~20 copolymerizing -olefin , ethylene *;al -olefin 
copolymer under existing of catalyst for step, metallocene 
type olefin polymerization which manufactures (A ^ethylene 
the;al of homopolymerization or ethylene and number of 
carbon atoms 3-20 copolymerizing -olefin , ethylene 
homopolymer or ethylene *;al -olefin copolymer to do step 
which manufactures (B ) in continuous , next, polyethylene 
resin composition for rotational molding which relates to this 
invention resin composition which itacquires to powder by 
converting with freeze grinding , mechanical milling or other 
means , can be acquired. 

In addition, before converting this powder , melt mixing it is 
possible to do resin composition and additive with kneading 
device . 

[0036] 

rotational molding body 

rotational molding body which relates to this invention is 
produced from polyethylene resin composition for rotational 
molding which relates to this invention which description 
aboveis done by rotational molding method. 

form of polyethylene resin composition which is used in case 
of this rotational molding , theabove-mentioned way is 
powder . 

[0037] 

It can manufacture rotational molding body which relates to 
this invention , with the method of prior public knowledge . 

Concretely, single screw or turns to surroundings of twin 
screw which crossesin mold or other which mold , shakes 
turns, inserting powder of the polyethylene resin composition 
for rotational molding , which relates to this invention with 
sealed state depositand melt adhesion doing in inside surface 
of mold , next, cooling mold in removing molded article 
which was formed to mold inner surface depending, rotational 
molding body which relates to this invention can be acquired. 

[0038] 

Furthermore, embossed pattern may be formed by interior 
surface of theabove-mentioned mold , it is not necessary and, 
in addition to beformed. 

[0039] 

[Effects of the Invention] 

Because polyethylene resin composition for rotational 
molding which relates to this invention , when thespeciflc 
ethylene *;al of 2 kinds -olefin copolymer , or specific 
ethylene *;al -olefin copolymer and ethylene homopolymer is 
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a«tt(EscR)ic«*i*[iii£rt»{**»«-rft 



[0040] 

(ESCR)iciS*iTi*&o 



[0041] 

LfrtfoT. *«8*rc«*iaiEflt»ffl7K , JX5 L 

)u % mmms*. mm. mum&.mmmmtt 

[0042] 
[0043] 

<Pfc.*lfi«,tttt«^ffl^fcx^U>-af- * 
U?*>#a«{*fc«fctfx^U>*M'&tfrf* 

*IK«*Icj:yn«L*:x^u>JMfc«*W:* 



(1) X^U>-l-^*1z>«fi*f*(M-PE(l))jte 

SJS(ASTM D 1505):0.905g/cm 3 

MFR(ASTM D 1238,190 deg C. 2.16kg fir 
M):lg/10» 

(2) X^U>-l-^-fe>*fidf*(M-PE(2))Wl 
Sit (ASTM D 1505):0.905g/cm 3 



contained, simultaneously, density and melt flow rate of blend 
which consists of both (co ) polymer is a specific range, to 
besuperior in rotational molding characteristic, in comparison 
with conventional polyethylene rotational molding body, 
Furthermore rotational molding body which is superior in 
impact resistance and the environmental stress crack 
resistance (ESCR ) can be offered. 

[0040] 

Because rotational molding body which relates to this 
invention is formed from the polyethylene resin composition 
for rotational molding which relates to this invention , 
furthermore it issuperior in impact resistance and 
environmental stress crack resistance (ESCR ) in comparison 
with conventional polyethylene rotational molding body. 

[0041] 

Therefore, polyethylene resin composition for rotational 
molding which relates to this invention issuitable in order to 
produce product of hollow product and complex form , the 
tank of large type or miniature (for example water storage 
tank ), hollow body , outdoor goods or other production which 
has the canister , ball , horticulture goods , furniture , 
mechanical part , modified cross-section suitable is. 

[0042] 

[Working Example(s)] 

Below, this invention is explained with Working Example , 
but this invention is notsomething which is limited by these 
Working Example . 

[0043] 

Furthermore, ethylene *;al which is used with Working 
Example , Comparative Example -olefin copolymer and the 
ethylene homopolymer is as follows. 

ethylene homopolymer or ethylene *;al which is 
manufactured with single-step polymerization -olefin 
copolymer 

catalyst for metallocene type olefin polymerization which 
includes M-PE (1) catalyst rzirconium (1) ethylene *1- hexene 
copolymer 

density (ASTM D 1505 ): 0.905 g/cm <sup>3</sup> 
MFR (ASTM D 1238, 190 deg C, 2.16kg load): 1 g/10 min 

catalyst for metallocene type olefin polymerization which 
includes M-PE (2) catalyst :zirconium (2) ethylene *1- hexene 
copolymer 

density (ASTM D 1505 ): 0.905 g/cm <sup>3</sup> 
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MFR(ASTM D 1238,190 deg C. 2.16kg ffi MFR (ASTM D 1238, 190 deg C, 2.16kg load ): 4 g/10 min 

S):4g/10# 



(3) X^U>M-^>*ffi^(*(Z-PE(1))ftta:^— **U^-f>ffl*ffl«» 


catalyst for Z-PE (1) catalyst :Ziegler olefin polymerization (3) ethylene *1- butene copolymer 


SS(ASTM D 1505) :0. 957gXcm3 










density (ASTM D 1505 ): 0.957 g/cm<SP>3</SP> 



MFR(ASTM D 1238,190 deg C. 2.16kg £f MFR (ASTM D 1238, 190 deg C, 2.16kg load ): 8.3 g/10 min 

ffi):8.3g/10# 



(4) X^U>-^PeL/>*»^{*(Z-PE(2))«J«:^-^-**U^>**ffl«« 


catalyst for Z-PE (2) catalyst :Ziegler olefin polymerization (4) ethylene-propylene copolymer 


SJtCASTM D 1505) :0. 966g/cm3 










density (ASTM D 1505 ): 0.966 g/cm<SP>3</SP> 


g/10^ 










g/10 min 


(5) XfU>.^Pt°L.>ftI^ft(Z-PE(3))ttl:^7-^tU^>i^M!« 




catalyst for Z-PE (3) catalyst :Ziegler olefin polymerization (5) ethylene-propylene copolymer 


Si /S (ASTM D 1505) :0. 970g/cm3 










density (ASTM D 1505 ): 0.970 g/cm<SP>3</SP> 












10 min 


(6) X^U>-^Dt°U>*a^<*(Z-PE(4))M^:^-^-^^U^>a^ffl^ 


catalyst for Z-PE (4) catalyst :Ziegler olefin polymerization (6) ethylene-propylene copolymer 


SJ^CASTM D 1505) :0. 965g/cm3 

density (ASTM D 1505 ): 0.965 g/cm<SP>3</SP> 










10» 
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10 min 

(7) X^U>m?*a^t*:(Z-PE(5)) 



Z-PE (5)(7) ethylene homopolymer 



catalyst for catalyst iZiegler olefin polymerization 



SJt(ASTM D 1505) :0. QeSg/crrG 



density (ASTM D 1505 ): 0.968 g/cm<SP>3</SP> 



/10# 




/ 10 min 


(8) 

(Z-PE(6)) 


4 ->^;u-i-^>^>^M^* 


Z-PE (6)(8) ethylene *4- methyl -1- pentene copolymer 








catalyst for catalyst :Ziegler olefin polymerization 




(ASTM D 1505) 


:0. 944g/cm3 


density 


(ASTM D 1505 ) 


: 0.944 g/cm<SP>3</SP> 


/10» 




/ 10 min 


[0044] 




[0044] 


immm n 




[Working Example 1] 



± IB 0 x ^ u > ■ i-^^-tr>^S^t* 
(M-PE(1))30 SfiSU<t_bI5x9 1 U>-l-^ J r>^ 
S^<*(Z-PE(1 ))70 MfiSP<h^ . 40mm 0 — ffifl 

tt«Sffli^r 200 deg c -e»lBsll*u *°'Jx^ 

[0045] 

X^T\ C<Dtt««S»ai»»L. 30 
y-*Rtt»»ttO)*filcAtL. £M;S&270 

deg c, mmmomm s «\ xa~v>^ 2 «\ 

;^iP 5 »)0)*frT*IgHnfiK»L. £)J¥ 3mm (DtfL 
»(*(R«»»)*»fc. 

[0046] 



melt mixing it did with 200 deg C Z-PE (1) 70 parts by 
weight , making use of40 mm diameter single screw extruder , 
manufactured polyethylene resin composition . M-PE (1) 30 
parts by weight and above-mentioned ethylene * 1 - butene 
copolymer Above-mentioned ethylene *1- hexene copolymer 

[0045] 

Next, freeze grinding it did this composition , it manufactured 
powder whichpossesses particle diameter of 30 mesh or less , 
inserted this powder in mold of cylindrical vessel condition, 
rotational molding did with condition of mold temperature 
270 deg C, molding time (Heating 8 min , smoothing 2 min , 
cooling 5 min ),acquired molded article (cylindrical vessel ) 
of thickness 3mm . 

[0046] 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to below-mentioned method 
and did. 



Page 17 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001089615A 



2001-4-3 



Result is shown in Table 1 . 



test method 



(1)3l«BBt 



(1) tensile test 



JS 50nun/»0)ftftT?fftelV»«JaiS».« 

7t)^>nmumits astm d-747 izmm^x 

(3)7*V^HB»KI* 

T^y^h«iiH8ttt.jis K-7H0 ic^aau. y 

7f#§0)SftTt\ -20 deg C TFfrfcofco 

a«J6J)4KKJB»*. ASTM D-1698 IzmU 
L. 10%7>£n^X(C0-630);§;££JSlV 50 
degC-eft^o/ro 

-y->Zf)\,mMZ 3mm (Dt(D£ JBl^fco 

« i m*<D$&mz. 5o%«««Fiw(hr)**-ro 

[0047] 

mmm 2] 



1 lcfcl>T. X5 L U>M-^^-tZ>^SB" 
(*(M-PE(1))£ 40 SafflffllV X^U>- 
l-^T->*S*i*(Z-PE(l))70 «««o)ft*>y 
IC. ±ffiX5 1 U>-^ , at 0 U>^M^(*(Z-PE(2)) 

£ 60Mawfflt^fcja^i±. nffiftj 1 tH«icL 

[0048] 

JUT. C<DJH«Jx^U>»BB«a«»*ffllV H 

fco 



It did with condition of degree 50 mm/min , measured yield 
point stress , breakpoint tensile strength and elongation at 
break . 

(2) Olsen stiffness test 

It tested Olsen stiffness , conforming to ASTM D-747. 

(3) Izod impact test 

Izod impact test conformed to JIS K-71 10, under condition of 
notched , - didwith 20 deg C. 

(4) environment stress cracking test 

environment stress cracking test conformed to ASTM 
D-1698, did with 50 deg C makinguse of 10% [antarokkusu ] 
(C0-630 ) solution . 

sample thickness used those of 3 mm . 

numerical value in Table 1 shows 50% breakdown time (hr ). 
[0047] 

[Working Example 2] 

60 parts by weight other than using Z-PE (2), polyethylene 
resin composition was manufactured tosimilar to Working 
Example 1. Z-PE (1) in place of 70 parts by weight , 
above-mentioned ethylene-propylene copolymer 40 parts by 
weight to use M-PE (1), at same time, ethylene *1- butene 
copolymer In Working Example 1, ethylene *1- hexene 
copolymer 

[0048] 

Below, making use of this polyethylene resin composition , to 
similar to Working Example 1, powder which possesses 
particle diameter of 30 mesh or less was manufactured, 
rotational molding wasdone, molded article was acquired. 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
and did. 

Result is shown in Table 1 . 
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[0049] 

mmm 3] 

mmm 1 icfci^.x^u>-u^-tr>*®^ 

t*(M-PE(l))£ 45 SfiSPffltV J^O. X^U>- 

i-^T->*a^i*(z-PE(i))7o ®a»a)ft*>y 

1C S ±|5X5 L U>-^ , Pt°Lx>*a'&{*(Z.PE(3)) 



[0050] 

sit* z<Dn-^jJi^>mmmfS.^mi\ m 
mm 1 tH«icLr. 3o>*5/iiaTa>*k«fc* 

fee 

■toft*** 1 «(::«-*-• 

[0051] 

mmm 4] 

«:(m-pe(i))3o aawa>f-tt>y«-. ±ihx^u 

>M-^iz>ftS^tfc(M-PE(2))£ 30 Mil SB 

(z-pe(i))7o «assoftt>yi-.±Ex^u>- 

^□t°U>*«^(*(Z-PE(4))^ 70 SfiSPffll^ 
[0052] 

BIT, C<ft* 0 'jX^U>^BgMj£^£ffllV H 

fco 

[0053] 

mmm 5] 

mmm 1 icfci\r.x^u>M-'N*-te>*a* 

(*(M-PE(1))£ 25 afiSBffllV 6^0. X^U>- 
l-^-r>*S*(*(Z-PE(l))70 ffiSSS<7)ft*5y 
\Z S ±IBx^U>*ttS^«:(Z-PE(5))^ 75 2 



[0049] 

[Working Example 3] 

55 parts by weight other than using Z-PE (3), polyethylene 
resin composition was manufactured tosimilar to Working 
Example 1. Z-PE (1) in place of 70 parts by weight , 
above-mentioned ethylene-propylene copolymer 45 parts by 
weight to use M-PE (1), at same time, ethylene *I - butene 
copolymer In Working Example 1, ethylene *l - hexene 
copolymer 

[0050] 

Below, making use of this polyethylene resin composition , to 
similar to Working Example 1 , powder which possesses 
particle diameter of 30 mesh or less was manufactured, 
rotational molding wasdone, molded article was acquired. 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
and did. 

Result is shown in Table 1 . 
[0051] 

[Working Example 4] 

70 parts by weight other than using Z-PE (4), polyethylene 
resin composition was manufactured tosimilar to Working 
Example 1 . Z-PE (1) in place of 70 parts by weight , 
above-mentioned ethylene-propylene copolymer 30 parts by 
weight to use M-PE (2), at same time, ethylene *1- butene 
copolymer M-PE (1) in place of 30 parts by weight , 
above-mentioned ethylene *1- hexene copolymer In Working 
Example 1, ethylene *1- hexene copolymer 

[0052] 

Below, making use of this polyethylene resin composition , to 
similar to Working Example 1, powder which possesses 
particle diameter of 30 mesh or less was manufactured, 
rotational molding wasdone, molded article was acquired. 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
and did. 

Result is shown in Table 1 . 
[0053] 

[Working Example 5] 

75 parts by weight other than using Z-PE (5), polyethylene 
resin composition was manufactured tosimilar to Working 
Example 1. Z-PE (1) in place of 70 parts by weight , 
above-mentioned ethylene homopolymer 25 parts by weight 
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[0054] 

fee 

-tO)»SJIl*JS 1 ^lc^-r o 

[0055] 

[»M 6] 

(ASTM D 1505)A<0.904g/cm\ MFR(ASTM D 
1238,190 deg C. 2.16kg ffifi)A< lg/10 ftt*$>$> 
X^U>- l-^^r-tr>*a^<*(M-PE(3))^liSS 

[0056] 

(M-PE(3))£. ±Eaft*tB«lc««Lfcfft 

I^fflttiO^STC, $b!:xfb>^ 1-^ 
**tZ>t^*M^LT. SJS(ASTM D 1505)*< 
0.957g/cm\ MFR(ASTM D 1238,190 deg C\ 
2.16kg^S)A<8.8g/10»"efcSx^-U>- 1-^+ 
i?>&S£-<*(M-PE(4))£lJl§S!L. SS(ASTM 
D 1505)*< 0.940g/cm\ MFR(ASTM D 1238,190 
deg C. 2.16kg ffiM)3&< 3.9g/10 »(DtH'JX^U> 



c(7)Mfig^icfcit^x5 i u>- i-^*-t?>&s 

£-{*(M-PE(3))<!:x^u>- l-"^F-b>ftS^f* 
(M-PE(4))£tf)Sfittl*> 30/70 V&r>tzo 

[0057] 

bit, ca>#ux*u>*Mrt*ifcjHiv n 

iG0J 1 tffiffilzLX. 30>^2/iBlT(Dtta** 



to use M-PE (1), at same time, ethylene *1- butene copolymer 
In Working Example 1, ethylene 41 1- hexene copolymer 

[0054] 

Below, making use of this polyethylene resin composition , to 
similar to Working Example 1, powder which possesses 
particle diameter of 30 mesh or less was manufactured, 
rotational molding wasdone, molded article was acquired. 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
and did. 

Result is shown in Table 1 . 
[0055] 

[Working Example 6] 

M-PE (3) was manufactured. First, under existing of catalyst 
for metallocene type olefin polymerization which includes the 
zirconium in one polymerization vessel , copolymerizing 1 
-hexene with ethylene , density (ASTM D 1505 ) ethylene *1- 
hexene copolymer where 0.904 g/cm <sup>3</sup>, MFR 
(ASTM D 1238, 190 deg C, 2.16kg load ) are 1 g/10 min 

[0056] 

M-PE (4) was manufactured, density (ASTM D 1505 ) 0.940 
g/cm <sup>3</sup>, MFR (ASTM D 1238, 190 deg C, 
2.16kg load ) acquired polyethylene resin composition of 3.9 
g/10 min . Under existing of catalyst for metallocene type 
olefin polymerization which includes zirconium the M-PE (3), 
after leading to above-mentioned polymerization vessel and 
other polymerization vessel which is connected to linear 
array , in this other polymerization vessel , furthermore 
copolymerizing 1 -hexene with ethylene , density (ASTM D 
1505 ) the ethylene +1- hexene copolymer where 0.957 g/cm 
<sup>3</sup>, MFR (ASTM D 1238, 190 deg C, 2.16kg 
load ) are 8.8 g/10 min Consequently, this ethylene *1- 
hexene copolymer 

M-PE (4) with weight ratio was 30/70. M-PE (3) with 
ethylene *1- hexene copolymer ethylene *1- hexene 
copolymer in this composition 

[0057] 

Below, making use of this polyethylene resin composition , to 
similar to Working Example 1, powder which possesses 
particle diameter of 30 mesh or less was manufactured, 
rotational molding wasdone, molded article was acquired. 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
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tZo 



and did. 



[0058] 



i i-fcu^r. mmm i x-maxtztf')*. 

- 1 - * > t > * a ^ (Z-PE(6)) « t n &. 9V 
I*. HffiflJ 1 t^mzLX. 30 *y*>a.UlTO>«ft 

[0059] 

»6*ifc*»(*3^&tt«l«-*i:y, 51 MSB. 

i arc*-*-. 

[0060] 

[«i] 



Result is shown in Table 1 . 
[0058] 

[Comparative Example 1 ] 

Z-PE (6) other than using, powder which possesses particle 
diameter of30 mesh or less to similar to Working Example 1 , 
was manufactured, rotational molding wasdone, molded 
article was acquired. In Working Example 1 , in place of 
polyethylene resin composition which is acquired with 
Working Example Methylene *4- methyl -1- pentene 
copolymer 

[0059] 

You took test piece from molded article which it acquires, 
followed tensile test , Olsen stiffness test, Izod impact test and 
environment stress cracking test to above-mentioned method 
and did. 

Result is shown in Table 1 . 

[0060] 

[Table 1] 



X^U> • a- *Vyj >&fi£# (A) 
















a & 


(g/CB 3 ) 


0. 905 


0.905 


0. 905 


0.905 


0.905 


0.904 




MFR 


(g/L0#) 


1 


1 


1 


4 


1 


1 




















a- * U 7 -f 


<B) 
















e m 


(g/Cl 3 ) 


0.957 


0.966 


0.970 


0.965 


0.968 


0.957 




MFR 


(g/L0#) 


8.3 


12.5 


16 


11 


5.2 


8.8 




mmi&$.to*<r) (a)/<b) 


«att) 


30/70 


40/60 


45/55 


30/70 


25/75 


30/70 






















& m 


(g/CB 8 ) 


0.940 


0.940 


0.940 


0. 945 


0. 951 


0. 940 


0. 944 


MFR 


(g/l04» 


3.6 


3.2 


3.2 


7.8 


3.4 


3.9 


7.1 






















(MP a) 


17 


19 


19 


19 


22 


17 


18 




(MP a) 


32 


30 


33 


28 


28 


33 


26 




{%) 


860 


750 


760 


900 


820 


890 


760 




(MP a) 


420 


430 


420 


490 


680 


420 


500 




(J/m) 


>690 


NB 


>690 | 


83 


>690 


>690 


45 


ESCR 


(hr) 


>600 


>600 


>600 


93 


>600 


>600 


16 



(&1) l£ttm~6aWffi&jfttt:£# (A) t&tt (B) t<D*)V b?U> Kl 

(B2> *am6®mstnMb:&» (a) nmut&to <b> <Dm**xKLxKtt5ztiz*Q&$tifzmtm&iim. 
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